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In Depth Interview 1 
D : Deya Nufaisah Sanjaya Putri 
B : Narasumber 1 – Operasional Darat 
 
D: Sore pak, Perkenalkan nama saya Deya Nufaisah dari Universitas Multimedia Nusantara. 
Terima kasih bapak mau meluangkan waktunya buat di wawancara. 
B: Iya sama-sama 
D: Sudah berapa lama bapak berkerja disini? 
B: 5 tahun lebih de kira-kira 
D: Kalau boleh tau, saat ini bapak bekerja divisi apa ya pak? 
B: Divisi operasional, lebih tepatnya dibagian darat 
D: Aku mau wawancara tentang apa saja green innovation yang udah diterapin di sini dan 
manfaatnya.. boleh pak?  
B: Ya silahkan 
D: Menurut bapak, apa saja green innovation yang sudah diterapkan disini? 
B: Inovasi.. ee paling inovasi di packaging doang. Hampir semua packaging yang kita pake 
itu berbahan ramah lingkungan, yang bisa didaur ulang sama dipake lagi ya kaya 
kardus.trus juga kita saat bungkus mulai mengurangi pemakaian opp tape.. ee lakban 
maksudnya.  
D: Bagaimana green innovation dalam kendaraan? Misalkan kaya menggunakan kendaraan 
hybird yang irit bahan bakar sama kalau antar barang pakai satu kendaraan aja buat antar 
semua barang.. 
B: Eee kalau buat kendaraan.. masih pake kendaraan biasa.. Kalau antar barang bisa aja 
jadiin satu kendaraan kalau tujuannya sama.. kan ada yang pake pesawat jadi harus ke 
bandara, terus yang ke pelabuhan atau langsung ke gudangnya 
D: Bagaimana dengan green innovation untuk mengurangi limbah dan mengurangi polusi?  
B: Kalau untuk kurangin limbah masih belum ada ya.. ee kita masih boros pake kertas-
kertas haha. Buat kurangin polusi juga belum, polusi dari kendaraan kan?  
D: Belum ada teknologi buat kurangin polusi dari kendaraannya pak? 
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B: Belum ada... nanti mungkin  
D:  Tadi sebelumnya bapak bilang, kalau di PT.Abdi Perdana Express sudah ada inovasi 
dalam packaging. Apa ada manfaatnya buat perusahaan? 
B: Manfaatnya ee ada, dari kardus yang kita pake sebelumnya bisa dipake lagi buat 
pengiriman yang lain nanti dan yang penting bisa kurangin biaya pembuangan limbah 
dari kemasan  
D: Oke, terima kasih pak atas waktunya 
B: Iya sama-sama de 
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In-Depth Interview 2 
D : Deya Nufaisah Sanjaya Putri 
A : Narasumber 2 – Operasional Udara 
 
D: Siang pak, kenalkan nama saya Deya Nufaisah dari Universitas Multimedia Nusantara. 
Terima kasih ya pak, bapak mau meluangkan waktunya buat wawancara. 
A: Iya sama-sama 
D: Bapak sudah berapa lama kerja disini? 
A: Saya kerja disini udah mau 4 tahun 
D: Saat ini bapak di divisi apa? 
A: Saya di divisi operasional, di bagian udara 
D: Aku mau tanya-tanya pak, tentang green innovation yang udah diterapin ama PT.Abdi 
Perdana Express 
A: Iya, boleh 
D: Menurut bapak, apa saja green innovation yang sudah diterapin? Contoh ada inovasi 
dalam teknologi terbarukan buat mengurangi polusi dari asap kendaraan.. 
A: Kayanya belum ada teknologi buat kurangin asap dari mobil. Terus setiap hari kan ada 
pengiriman jadi susah nguranginnya. Paling uji emisi doang setiap tahun 
D: Bagaimana green innovation untuk mengurangi pemakaian listrik,kertas? 
A: Kalau buat kurangin listrik ya belum lah haha, nih komputer nyala terus, ngeprint mulu, 
ac nyala sampe pada pulang nanti.  Kertas juga belum dee, nih banyak kertas-kertas bekas 
dari sisa pengiriman tahun kemarin, ada invoice,connote, delivery order, airway bill 
belum kertas-kertas dari dokumen-dokumen yang ngak lengkap sama yang salah print.  
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D: Kertas-kertas bekas dari sisa pengiriman itu bisa dipakai lagi atau tidak? Misal bagian 
belakangnya dipakai lagi  
A: Ya ngak lah, kalau dokumen-dokumen yang ngak lengkap sama salah print itu dibuang. 
Kecuali yang lengkap untuk arsip. 
D: Sehari kira-kira ada berapa banyak kertas yang dibuang pak? 
A: Paling 1 kantong ?  kadang 2 kalo aku liat kalo mau pulang OB-OB bawa plastik sampah 
yang gede itu. 
D: 1 kantong itu isinya dari kertas-kertas salah print sama dokumen yang ngak lengkap? 
A: Ee, ngak tau deh. Digabung sama sampah-sampah juga kali 
D: Bagaimana dengan green innovation dalam packging? 
A: Buat packaging kita udah pakai bahan-bahan yang ramah lingkungan buat packaging. 
Kecuali dangerous goods ya.  
D: Bagaimana mengelola packaging dari dangerous goods-nya? 
A: Ee biasanya langsung dibuang aja kayanya, belum ada cara buat ngelola  packaging bekas 
dangerous goods. Tapi kadang ada customer yang buang sendri.. 
D: Menurut bapak, apa manfaatnya dari inovasi dalam packaging buat perusahaan?  
A: Menurut saya bisa mengurangani limbah kemasan di sini.. kan udah banyak dari kertas 
tuh hahaha 
D: Oke, terima kasih pak atas waktunya 
A: Iya, sama-sama 
  
 110 
 
DATA MAIN-TEST
Path Coefficient 
 Controls Controls_GI Financial 
Performance 
Green 
Logistic 
Innovation  
Organizational 
Culture 
Organizaational 
Culture 
Controls   -0.302    
Controls_GI   -0.159    
Financial 
Performance 
      
Green 
Innovation 
  1.111    
Organizational 
Culture 
  0.165    
Organizational 
Culture_GI 
  0.073    
 
R-Square 
 R-Square R-Square Adjusted 
Financial Performance 0.929 0.915 
 
Construct Reliability and Validty 
 Cronbach’s 
Alpha 
rho_A Composite 
Reliability 
Average 
Variance 
Extracted 
(AVE) 
Controls 0.872 0.879 0.923 0.800 
Controls_GI 1.000 1.000 1.000 1.000 
Financial 
Performance 
0.960 0.966 0.971 0.893 
Green 
Innovation 
0.981 0.982 0.984 0.900 
Organizational 
Culture 
0.981 0.981 0.984 0.896 
Organizational 
Culture_GI 
1.000 1.000 1.000 1.000 
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Outer-Loading 
 Controls Controls_GI Financial 
Performance 
Green Innovation Organizational 
Culture 
Organizational 
Culture_Gi 
CO1     0.907  
CO2     0.970  
CO3     0.929  
FO1     0.977  
FO2     0.952  
FO3     0.958  
FO4     0.933  
FP1   0.942    
FP2   0.968    
FP3   0.963    
FP4   0.906    
Firm Age 0.966      
Firm Size 0.800      
GO1    0.948   
GO2    0.969   
GO3    0.920   
GO4    0.937   
GO5    0.954   
GO6    0.944   
GO7    0.967   
Green 
Innovation* 
Controls 
 1.074     
Green 
Innovation* 
Organizational 
Culture 
     1.119 
Ownership 0.910      
 112 
 
Outer-Weight 
 Controls Controls_GI Financial 
Performance 
Green Innovation Organizational 
Culture 
Organizational 
Culture_Gi 
CO1     0.144  
CO2     0.161  
CO3     0.152  
FO1     0.151  
FO2     0.151  
FO3     0.151  
FO4     0.145  
FP1   0.276    
FP2   0.279    
FP3   0.272    
FP4   0.230    
Firm Age 0.389      
Firm Size 0.345      
GO1    0.156   
GO2    0.158   
GO3    0.151   
GO4    0.141   
GO5    0.155   
GO6    0.141   
GO7    0.152   
Green 
Innovation* 
Controls 
 1.000     
Green 
Innovation* 
Organizational 
Culture 
     1.000 
Ownership 0.384      
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Latent-Variable Correlation 
 Controls Controls_GI Financial 
Performance 
Green 
Innovation 
Organizational 
Culture*GI 
Organizational 
Culture 
Controls 1.000 0.099 0.924 0.973 0.037 0.964 
Controls*GI 0.099 1.000 0.049 0.148 0.974 0.039 
Financial 
Performance 
0.924 0.049 1.000 0.958 -0.031 0.939 
Green 
Innovation 
0.973 0.148 0.958 1.000 0.067 0.968 
Orgnizational 
Culture*GI 
0.037 0.974 -0.031 0.067 1.000 -0.056 
Organizational 
Culture 
0.964 0.039 0.939 0.968 -0.056 1.000 
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Outer Loading  
 Controls Variable Green Innovation  Organizational 
Culture 
Financial 
Performance 
Controls* Green 
Innovation 
Organizational 
Culture* 
Green Innovation 
CO1 0.837 0.858 0.907 0.849 0.200 0.098 
CO2 0.951 0.968 0.970 0.949 0.157 0.065 
CO3 0.893 0.902 0.929 0.892 -0.116 -0.202 
FO1 0.926 0.914 0.977 0.890 -0.002 -0.102 
FO2 0.933 0.939 0.952 0.890 0.067 -0.031 
FO3 0.900 0.917 0.958 0.890 -0.085 -0.168 
FO4 0.947 0.915 0.933 0.855 0.036 -0.032 
FP1 0.908 0.938 0.935 0.942 0.207 0.125 
FP2 0.937 0.955 0.937 0.969 0.066 -0.000 
FP3 0.860 0.928 0.872 0.963 0.029 -0.053 
FP4 0.775 0.915 0.792 0.906 -0.149 -0.220 
GO1 0.923 0.948 0.909 0.941 0.304 0.231 
GO2 0.939 0.969 0.955 0.951 0.189 0.101 
GO3 0.859 0.920 0.903 0.909 -0.031 -0.125 
GO4 0.902 0.937 0.890 0.848 0.096 0.005 
GO5 0.940 0.954 0.920 0.934 0.088 0.019 
GO6 0.926 0.944 0.914 0.851 0.214 0.143 
GO7 0.965 0.967 0.934 0.915 0.117 0.066 
Firm Size 0.800 0.848 0.751 0.763 0.593 0.508 
Firm Age 0.966 0.915 0.950 0.861 -0.004 -0.058 
Ownership 0.910 0.846 0.876 0.851 -0.271 -0.301 
Green 
Innovation* 
0.037 0.067 -0.056 -0.031 0.974 1.000 
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Organizational 
Culture 
Green 
Innovation* 
Controls 
0.099 0.148 0.039 0.049 1.000 -0.372 
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Path Coefficient (Mean, STDEV, T-Value, P-Value 
 Original 
Sample 
Sample 
Mean  
Standard 
Deviation  
T-Statistic P-Value 
Firm Size  
Controls 
0.838 0.834 0.103 16.504 0.000 
Ownership  
Controls 
0.823 0.767 0.209 34.769 0.000 
Firm Age  
Controls 
0.784 0.742 0.187 58.440 0.000 
CO1  
Organizational 
Culture 
0.907 0.910 0.028 35.918 0.000 
CO2  
Organizational 
Culture 
0.970 0.971 0.010 89.397 0.000 
CO3  
Organizational 
Culture 
0.929 0.926 0.023 35.176 0.000 
FO1  
Organizational 
Culture 
0.977 0.977 0.008 78.526 0.000 
FO2  
Organizational 
Culture 
0.952 0.951 0.018 42.147 0.000 
FO3  
Organizational 
Culture 
0.958 0.958 0.014 63.527 0.000 
FO4  
Organizational 
Culture 
0.933 0.930 0.021 32.391 0.000 
FP1  
Financial 
Performance 
0.942 0.944 0.016 63.46 0.000 
FP2  
Financial 
Performance 
0.969 0.970 0.009 100.087 0.000 
FP3  
Financial 
Performance 
0.962 0.960 0.014 76.167 0.000 
FP4  
Financial 
Performance 
0.906 0.907 0.070 14.017 0.000 
GO1  Green 
Innovation 
0.948 0.950 0.016 62.575 0.000 
GO2  Green 
Innovation 
0.969 0.970 0.970 107.003 0.000 
GO3  Green 
Innovation 
0.920 0.916 0.031 28.322 0.000 
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GO4 Green 
Innovation 
0.937 0.932 0.018 38.087 0.000 
GO5  Green 
Innovation 
0.954 
 
0.952 0.015 50.964 0.000 
GO6  Green 
Innovation 
0.944 0.941 0.016 43.645 0.000 
GO7  Green 
Innovation 
0.967 0.967 0.0009 84.353 0.000 
Green 
Innovation  
Controls  
Controls_ 
GI 
0.817 0.841 0.118 0.423 0.000 
Green 
Innovation  
Organizational 
Culture  
Organizational 
Culture_ GI 
1.119 1.109 0.144 3.318 0.000 
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Abstract
Purpose – The purpose of this paper is to investigate how customer pressure influences green innovation in
the context of Chinese third-party logistics (3PL) providers, and especially the role of organizational culture in
moderating this relationship.
Design/methodology/approach – Based on survey data collected from 165 3PL providers in China,
hierarchical moderated regression analysis was conducted to test the hypotheses.
Findings – Customer pressure is an important driver of green innovation amongst 3PL providers.
Flexibility-oriented organizational culture strengthens the effect of this driving force, while control-oriented
organizational culture weakens this force. Green innovation significantly contributes to financial performance
and flexibility orientation strengthens this contribution, while control orientation weakens it.
Research limitations/implications – This research examines the contingency effect of organizational
culture in helping to resolve inconsistencies in the relationship between customer pressure and green
innovation. Although the inconsistencies cannot be resolved completely, the research opens an avenue to
explore other contingency factors or the possibility of a non-linear relationship.
Practical implications – 3PL firms could undertake green innovation to satisfy customers’ environmental
requirements. To develop their green innovation initiatives, managers should allow their employees greater
autonomy and design (or re-design) operations procedures and regulations to be more flexible, thus enabling
the diffusion of green innovation and avoiding or reducing the potential influence of control-oriented
organization culture.
Originality/value – The study considers the conditional effect of organizational culture to reconcile the
mixed results in the literature regarding the relationship between customer pressure and green innovation of
logistics service providers.
Keywords China, Green innovation, Sustainability, Survey, Logistics services, Organizational culture
Paper type Research paper
1. Introduction
With increasingly strict environmental regulations and the popularity of environmentalism
on the rise (Sarkis et al., 2010), green innovation has become one of the most important
strategic tools for more sustainable competitive advantage (Lin and Ho, 2011).
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By innovating products, processes and technologies that save energy, prevent pollution,
recycle waste or contribute to environmental management, firms can improve their
corporate image and enhance their competitive advantage through green differentiation
(Chen et al., 2006). With such benefits, green innovation has received considerable attention
from both researchers and practitioners (e.g. Lam and Dai, 2015). However, while most
studies have focused on innovations in manufacturing, the green innovation practices of
service providers – in particular, third-party logistics (3PL) providers – provide unique
challenges and opportunities (Lieb and Lieb, 2010). There is thus a need to expand our
understanding of green innovation in the 3PL context (Baz and Laguir, 2017).
Environmental issues have become a major concern for 3PL providers. Many firms are
becoming increasingly interested in pursuing green innovation (Rossi et al., 2013). First, 3PL
providers consume a remarkable amount of natural resources, which may have a negative
impact on the environment, including air pollutants, hazardous waste disposal and fuel
consummation, among other issues (Lin and Ho, 2011). Second, 3PL providers, especially
those in China, have recently become aware of environmental issues (Lin and Ho, 2011).
Although 3PL providers have little experience in the area, green innovation is now seen as a
major strategic tool for dealing with the issues (Chu et al., 2018).
However, because “firms in different industrial sectors may exhibit dissimilar attributes
toward environmental issues” (Lin and Ho, 2008, p.18), green innovation practices in
manufacturing may not be easily translated to the 3PL context, which thus requires further
studies (Lin and Ho, 2011). In fact, the green innovation practices of 3PL providers differ from
manufacturers’ in several ways. First, compared to manufacturers, 3PL providers may face
less risk when investing in green innovation, as their role in the service sector requires less
expenditure on research and development (Wagner, 2008). Second, because they are part of
the service industry, 3PL providers may receive less scrutiny from governments and other
regulators with regard to environmental issues relative to manufacturers (Chu et al., 2018).
As a result, they may feel lower governmental pressure than manufacturers. Third, 3PL’s
green innovation practices are more likely to be desirable to customers because most 3PL
innovations are “ad hoc response(s) to [a] customer request” (Cui et al., 2012, p.101).
In response to calls for research on green innovation practices in the 3PL context
(Centobelli et al., 2017), this study examines whether 3PL providers develop green
innovation practices in response to pressure from customer’s environmental concerns.
In recent years, 3PL customers have begun voicing environmental concerns (Berg and
Langen, 2016), placing a high value on green capabilities as a criterion when selecting 3PL
providers (Large et al., 2013). To address such customer requirements, 3PL providers have
tended to adopt new environmental management practices (Lin and Ho, 2008).
Customer pressure – perceived criteria based on customers’ environmental requirements
and concerns – is thus seen as the main factor driving 3PL providers’ green innovation
practices (Baz and Laguir, 2017). However, previous empirical studies have provided mixed
evidence on the relationship between customer pressure and green innovation practices in the
3PL context. For example, while Chu et al. (2018) confirmed the positive effect of customer
pressure on 3PL providers’ green innovation practices, Lin and Ho (2011) found that customer
pressure did not affect Chinese logistics companies’ (including 3PL providers) adoption of
green practices. These aggregated results suggest that the role of customer pressure in driving
3PL providers’ green innovation needs to be further examined. Moreover, the contingencies
under which customer pressure drives green innovations need to be explored (Chu et al., 2018).
Therefore, the present study focuses on how customer pressure drives 3PL providers’ green
innovation practices, especially the contingent role of organizational culture on this effect.
Examining the contingent effect of organizational culture may help resolve
inconsistencies in the extant literature (Liu et al., 2010) and extend our understanding of
firms’ heterogeneous responses to customers’ environmental pressure (Berrone et al., 2013).
IJLM
D
ow
nl
oa
de
d 
by
 IN
SE
A
D
 A
t 0
7:
40
 0
5 
O
ct
ob
er
 2
01
8 
(P
T)
Culture has long been an important factor in organizational theories. It is recognized to
affect firms’ behaviors and helps explain how firms respond to external events (Deshpande
et al., 1993). Moreover, organizational culture is widely documented as an important factor
in strategic implementation, as it affects the effectiveness and efficiency of strategies
(such as innovation and supply chain strategies) (e.g. Hartnell et al., 2011). In this sense, we
speculate that organizational culture may influence 3PL providers’ choice in undertaking
green innovation as a response to customer environmental pressure, in addition to the
effectiveness of such responses. 3PL providers with different organizational cultures may
respond differently to customer pressure to adopt green innovation practices. However, to
date, no research has empirically examined the contingent effect of organizational culture.
2. Literature review and hypothesis development
2.1 3PL providers’ green innovation
In recent years, environmental concerns have become increasingly important in the 3PL
industry (Lam and Dai, 2015). However, environmental practices are still new to the logistics
industry and “the adoption of green practices can be taken as an innovative process for a
3PL provider” (Lin and Ho, 2008, p.18). In this sense, any environmental management
practice that a 3PL provider adopts is an innovation, regardless of whether they have been
introduced by other firms or not. Thus, in the present study, green innovation is defined as
any green management practice that a 3PL provider engages in but had not previously.
Examples include using fuel-efficient vehicles (Lin and Ho, 2011), using environmentally
friendly or recycled materials (Evangelista, 2014) and adopting new environmental
evaluation software (Lieb and Lieb, 2010), among other endeavors.
Research on green innovation in 3PL is still emerging (Chu et al., 2018). A recent
literature review by Centobelli et al. (2017) showed that previous studies focused mainly on
green initiatives adopted by 3PL providers, the effect of green innovation on performance
and factors influencing 3PL providers’ adoption of green innovation practices. Following
this literature framework, we review each of these areas as follows.
In fact, with the growing importance of environmental sustainability for 3PL providers
as a customer selection criterion (Lam and Dai, 2015), several studies have explored the
green initiatives that 3PL providers have adopted (Evangelista, 2014). For instance, based
on an annual survey of 40 CEOs of large American 3PL providers in 2008 and 2009, Lieb
and Lieb (2010) categorized firms’ green initiatives into four groups: administrative green
initiatives (e.g. establishing committees for sustainability efforts, developing a formal
sustainability statement); analytical green initiatives (e.g. investing in evaluation
software, developing environmental key performance indicators); transportation-related
green initiatives (e.g. using fuel-efficient vehicles, reducing fuel consumption); and others
(e.g. using recycled packaging materials, using environmental design warehouses). Based
on a case study analysis of 13 Italian 3PL providers, Evangelista (2014) identified green
initiatives as related to eight operation areas: vehicle use (e.g. reducing idle running,
improving vehicle loading phase); transport modes and inter-modality (e.g. using lower
energy transport modes, greater use of inter-modality); energy efficiency (using renewable
energy); recycling materials and packaging (e.g. increasing waste recycling, reducing
packing); environmental training and information (e.g. employee training, information on
carbon footprints); supply chain re-organization (e.g. transport planning, changes in
logistics system); supply chain collaboration based on shared green targets with
customer and other 3PL providers; and collaborative planning and environmental control
(e.g. environmental management system (ISO14001), emission off-set programs).
According to these studies, transportation-related green initiatives, green packaging
and using environmentally friendly materials and renewable energy were the most widely
adopted initiatives.
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2.2 Performance consequence of 3PL providers’ green innovation
Despite research on green innovation in 3PL is still emerging (Chu et al., 2018), the literature on
manufacturers’ green innovation suggests that green innovation not only reduces industries’
negative environmental impacts but also increases companies’ competitive advantage. It
enhances competitiveness through a process known as green differentiation (Porter and van
der Linde, 1995), which enables firms to improve their corporate image and enjoy a first-mover
advantage (Chen et al., 2006). This is supported by several empirical studies (e.g. Chen et al.,
2006). For example, Chiou et al. (2011) provided evidence to support the notion that green
innovation contributes significantly to competitive advantage. Chen et al. (2006) also suggest
that innovations in green products and processes positively affect competitive advantage.
Such a contributive effect of green innovation on performance has also been observed
and examined in the 3PL providers context. Lieb and Lieb (2010)’s observations from a
survey of CEOs at large American 3PL providers suggest that in many instances, 3PL
providers’ environmental efforts result in significant cost-saving and expanding businesses.
Based on survey and interview data gathered from Finnish 3PL providers, Bask et al. (2018)
also suggested that adopting environmentally sustainable practices can help 3PL providers
outperform peers that have not adopted such practices.
In fact, by undertaking green innovation, 3PL providers can collect a premium for
greening and even expand their markets by offering green innovated logistics services.
Moreover, compared to manufacturers, 3PL providers’ green innovation practices may be
less risky, require less in investments (Wagner, 2008), and take less time to deliver to market
as most innovations are designed according to the customers’ specifications (Cui et al., 2012).
In this sense, 3PL providers enjoy the benefits of green differentiation immediately, thus
contributing to financial performance. Thus, we hypothesize:
H1. Green innovation practices have a positive effect on the financial performance of
3PL providers
2.3 Drivers of 3PL providers’ green innovation
2.3.1 Determinants of 3PL providers’ green innovation. While Lieb and Lieb (2010)’s survey
suggested that customer requirements and competitive advantage are the main reasons that
3PL providers invest in environmentally sustainable practices, several studies have further
explored the drivers and barriers to green innovation in the 3PL context (e.g. Perotti et al.,
2015). For example, based on a case study of six leading European 3PL providers, Rossi et al.
(2013) identified customers, regulations, marketing, internal factors and competitors as
major drivers, while industry-specific barriers, costs, a lack of legitimacy and poor
commitment were found to be major inhibitors of green innovation. Evangelista et al. (2017)
conducted a case study of ten medium-sized 3PL providers in Italy and the UK and
identified several drivers (e.g. regulations, improvement of customer relationships, cost
reductions, improving corporate image, etc.) and barriers (such as perceived lack of funding,
economic incentives and well-defined regulations, among others) to green innovation.
While such studies have been vital in identifying the factors influencing green
innovation in 3PL, few have tested the effects of such factors. As an exception, Lin and Ho
(2011) used survey data gathered from Chinese logistics firms to confirm the effects of
regulatory pressure, government support, organizational support and qualified human
resources in driving green innovation and environmental uncertainty and green practice
complexity as barriers to adoption. Drawing on the institutional theory, Chu et al. (2018)
confirmed that customer pressure and competitive pressure are important drivers of green
innovation at 3PL providers in China.
Among others, an interesting observation is that while most studies have suggested that
customers’ environmental criteria serve as a major factor driving green innovation in 3PL
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(cf. Centobelli et al., 2017), customers can also inhibit green innovation if they lack
environmental awareness (Baz and Laguir, 2017; Evangelista et al., 2017). While Chu et al. (2018)
confirmed the driving effect of customer pressure on green innovation for Chinese 3PL
providers, Lin and Ho (2011) found customer pressure had no such effect. Such inconsistency
suggests the effect might not be universal. Therefore, the present study further assesses this
relationship by examining the contingent effect of organizational culture on this relationship.
2.3.2 Customer pressure and 3PL providers’ green innovation. Although the evidence on
the relationship between customer pressure and green innovation are mixed, theoretically, the
stakeholder theory and the institutional theory both provide a theoretical lens for the positive
driving effect of customer pressure on green innovation. According to these theories,
organizations must engage in activities to respond to their customers’ pressures in terms of
environmental concerns (Berrone et al., 2013). Customers may require vendors to adhere to
environmental management practices or environmental standards to improve environmental
performance (Sarkis et al., 2010). Such requirements may exert pressure on 3PL providers,
pushing them to adopt environmentally sustainable practices and innovations (Tate et al.,
2011). Thus, we argue that customer pressure is an important driver of green innovation.
First, according to the stakeholder theory, firms need to take actions to actively manage
stakeholders’ interests (including environmental concerns) and proactively respond to
stakeholder pressures (Buysse and Verbeke, 2003). Stakeholder theory asserts that firms
produce externalities affecting their stakeholders. These externalities lead stakeholders to
exert pressures on the firms to reduce the potential for negative effects and increase the
likelihood of positive outcomes (Sarkis et al., 2010). Stakeholders thus seek to influence firms’
strategies and practices, and the firm’s actions are conditioned by the pressures that it
receives and perceives from its stakeholders. With increasing environmental awareness in
society, environmental externalities have become a major concern for stakeholders. They have
thus begun to exert mounting pressure on firms to engage in green or sustainable practices
(Sarkis et al., 2010). While previous studies have outlined the importance of this pressure from
a variety of stakeholders, such as customers, regulatory bodies and governments, competitors,
media and special interest groups (Sarkis et al., 2010), recent evidence suggests that customer
pressure is the most important stakeholder demand for 3PL providers adopting green
initiatives (Bask et al., 2018; Baz and Laguir, 2017). Although 3PL customers are mostly
shippers or forwarders, who are traditionally assumed to care little about the environment
relative to end consumers, recent studies have indicated that 3PL customers are increasingly
concerned with green and sustainable purchasing and supply chain practices (Berg and
Langen, 2016). With most 3PL providers’ innovations coming as ad hoc responses to customer
requests (Cui et al., 2012), 3PL providers may be more likely to adopt innovative practices to
respond to customers’ environmental requirements. In this sense, customer pressure would
drive 3PL providers to adopt green innovations.
Second, in accordance with the institutional theory, firms need to proactively respond to
institutional pressures to conform to external norms, values and traditions (including
environmental requirements/standards) (Dimaggio and Powell, 1983). With the assumption
that organizations seek approval and are susceptible to social influence, institutional
theorists posit that organizations’ actions and decision making are strongly influenced by
external pressures (Berrone et al., 2013). Three different types of external pressures have
been identified: coercive, normative and mimetic pressures (Dimaggio and Powell, 1983).
Coercive pressure is exerted by those in power (such as government regulations) through
regulatory policies; normative pressure generally stems from external stakeholders (such as
customers) through values and standards of conduct; and mimetic pressure is mainly from
competitors and industry peers (Liu et al., 2010). In the environmental management
literature, regulatory pressure, customer pressure and competitive pressure are usually
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examined as manifestations of coercive, normative and mimetic pressures, respectively
(Chu et al., 2018). In line with the institutional theory, in order to gain environmental
legitimacy and satisfy environmental requirements, firms adopt environmental practices
(including green innovation) in response to these myriad external pressures in terms of
environmental concerns (e.g. Berrone et al., 2013; Chu et al., 2018). In line with this thinking,
customer pressure is an important driver of 3PL providers’ green innovation.
Third, with the important role 3PL providers playing in sustainable or green supply
chain management, supply chain members, especially customers, may require 3PL
providers to engage in more environmentally friendly practices (Perotti et al., 2012). This
assertion is supported by Lieb and Lieb (2010)’s observation that customers are increasingly
attuned to 3PL providers’ environmental sustainability capabilities and by the findings of
Large et al. (2013) that customers place a high value on 3PL providers’ environmental
performance. Addressing such challenges, 3PL providers may invest in green innovation
practices to satisfy customers’ requirements based on environmental concerns (Lin and Ho,
2011). As a result, customer pressure becomes an important driver of green innovation for
3PL providers. Therefore, we hypothesize:
H2. Customer pressure has a positive effect on the green innovation practices of 3PL
providers.
2.3.3 Moderation effects of organizational culture. Organizational culture is defined as a set of
beliefs, values and assumptions shared by members of an organization (Deshpande et al., 1993).
It affects a firm’s responses (i.e. strategic choices) to external events and the effectiveness of such
responses (i.e. strategic implementation) (Deshpande et al., 1993). While organizational culture
has been conceptualized in diverse ways in the literature, this study follows the Competing
Values Framework (CVF), first proposed by Quinn and Rohrbaugh (1983). CVF has been used
widely across previous studies and is considered an appropriate model for studying
organizational culture specifically in the Chinese (e.g. Liu et al., 2010) and supply chain
management contexts (e.g. Braunscheidel et al., 2010).
CVF conceptualizes differences between organizational cultures along two value
dimensions: focus and structure (Quinn and Rohrbaugh, 1983). The focus dimension relates
to internal vs external orientations. An internal focus stresses activities occurring within the
organization, while an external focus emphasizes the organization’s ability to interact with
external environments. The structure dimension is a continuum, with flexibility at one end
and control at the other. Structure captures differences between organizations’ managerial
approaches, with those allowing employees to dictate their own behaviors at the flexibility end
of the spectrum and those that strive for consistent patterns of behaviors at the control end.
A flexibility orientation emphasizes spontaneity and creativity, while a control-orientation
stresses efficiency and stability (Khazanchi et al., 2007; Liu et al., 2010).
The literature has shown that organizational culture affects organization effectiveness
(Hartnell et al., 2011), managers’ strategic choices (Deshpande et al., 1993) and employees’
behaviors in terms of information sharing, teamwork and risk taking (Braunscheidel et al.,
2010). Furthermore, previous studies have suggested that flexibility- and control-oriented
organizational cultures have different effects on firms’ responses to external events and
environmental changes (Liu et al., 2010). In particular, Liu et al. (2010) found that flexibility and
control orientations affect a firm’s response to perceived institutional pressures to adopt
internet-enabled supply chain management systems. Following Liu et al. (2010), the present
study examines flexibility- and control-oriented organizational cultures. We propose that these
two types of organizational culture may have different influences on 3PL providers’ adoption
of green innovations in response to customer pressures and on the effectiveness of green
innovations in improving performance.
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The flexibility-orientation emphasizes a firm’s responsiveness, creativity and long-term
growth (Cao et al., 2015). Consequently, flexibility may strengthen the effect of customer
pressure on green innovations for two reasons. First, when a firm emphasizes flexibility, it
prioritizes responsiveness and long-term growth (Khazanchi et al., 2007). As a result, the
firm tends to be more sensitive to customers’ requirements and will thus respond
proactively and timely. In this sense, pressures from customers’ environmental concerns
may provide a stronger incentive for 3PL providers with greater flexibility to take steps
than it would for those with lower flexibility. Second, firms with a flexibility-oriented
organizational culture emphasize creativity and risk taking (Khazanchi et al., 2007) and
prefer to invest resources in developing distinctive practices that differentiate the firm from
competitors (Liu et al., 2010). Moreover, such firms tend to take risks and are better able to
tolerate short-term losses (Hartnell et al., 2011). Although green innovation is a risky
endeavor, it can result in the long-term competitive advantages of green differentiation
(Berrone et al., 2013). Facing customer pressure from environmentally conscious customers,
3PL providers with greater orientations to flexibility are more likely to adopt green
innovation in response. Therefore, we hypothesize:
H3a. Flexibility-orientation strengthens the relationship between customer pressure and
green innovation.
In contrast, firms with control-oriented organizational cultures stress productivity, stability and
close adherence to rules (Liu et al., 2010). Adherence to rules, in particular, makes firms
reluctant to adapt to change (Cao et al., 2015). Control-oriented firms are thus unlikely to take
timely and proactive steps to respond to customers’ environmental requirements. Further, the
emphasis on stability provides an atmosphere that offers little or no encouragements for
employees to address new problems or develop new methods to complete work. As a result,
control-oriented organizational culture limits firms’ ability to be innovative (Hartnell et al., 2011).
In a sum, a control orientation culture may limit firms’ willingness and/or ability to respond
to customers’ requirements, especially by way of innovation. Accordingly, facing pressures
from customers’ environmental concerns, 3PL providers with higher control orientations may
be less willing or able to undertake green innovations to address such pressures, relative to
those with low control-orientation. Therefore, we hypothesize:
H3b. Control orientation weakens the relationship between customer pressure and green
innovation.
As the flexibility orientation values responsiveness and creativity (Cao et al., 2015), a firm with
a flexibility-oriented culture will be more responsive to new market opportunities and
information (Wei et al., 2014) and will thus be more likely to deliver green innovative services
to the right customers, including both existing and new customers. This is supported by
Braunscheidel et al. (2010), who found that firms with high flexibility orientation have better
performance delivery when compared with those with low flexibility orientation. This helps
reduce time to market for innovation and more effective use of innovative green services to
extend market share, thus magnifying the advantages of green differentiation. In sum, with a
high level of market responsiveness and performance delivery, flexibility-oriented 3PL
providers are expected to benefit more from green innovation. Therefore, we hypothesize:
H4a. Flexibility orientation strengthens the contributive effect of green innovation on
financial performance.
In contrast, a firm with a control-oriented culture stressing efficiency and stability will be
reluctant to adapt to change (Cao et al., 2015) and thus not very responsive. Low levels of market
responsiveness may reduce the speed to market for innovation and discourage potential
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mechanisms, such as promotion and customization, to effectively use innovative green services.
Moreover, strict adherence to rules and specified procedures in a control-oriented culture further
discourages diffusion of green innovation practices (Khazanchi et al., 2007). In fact, a preference
for stability may also hamper control-oriented 3PL providers to apply innovative green services
to new customers and/or customers that have not articulated environmental requirements.
Thus, even if green innovation has been put into place, 3PL providers with high control
orientation may not be very good at leveraging these to increase sales and will consequently
obtain fewer benefits from green innovations when compared to those with a low level of control
orientation. Therefore, we hypothesize:
H4b. Control orientation weakens the contributive effect of green innovation on financial
performance.
The overall conceptual model is summarized in Figure 1 and the research setting – 3PL
providers’ green innovations in China – is described as follows.
2.3.4 3PL providers’ green innovation in China
With China’s role as the world’s largest emerging economy, Chinese 3PL providers have
attracted much attention from both scholars and industry practitioners. The logistics
industry, one of the fastest growing industries in China, plays an important role in
accelerating economic growth (Lai et al., 2013). However, with the explosive rise of 3PL, “the
environmental impact of logistics practices has been an important issue in China” (Lin and
Ho, 2011). Unfortunately, the environmental sustainability of the Chinese 3PL industry has
only recently received attention, and research on sustainability in this context is extremely
limited (Chu et al., 2018). While the nascent 3PL industry in China may lack established
regulations to direct environmental behaviors (owing to China’s transitioning economy),
increasing awareness of social and environmental issues may force Chinese 3PL providers
to operate according to greener standards (Chu et al., 2018). With the low level of existent
green operations, the adoption of green practices can be taken as an innovative process for
Chinese 3PL providers. China thus offers an important yet idiosyncratic setting to examine
3PL providers’ green innovation practices, especially in relation to customer pressure.
3. Methodology
3.1 Sampling
Data were collected via an e-mail survey conducted in mainland China in 2015. The sample was
selected from a database of 3PL providers registered with the China Federation of Logistics and
Purchasing (CFLP). The CFLP is the only logistics industry association approved by the Chinese
Green innovationCustomer pressure Financial performance
Organizational Culture:
• Flexibility orientation
• Control orientation
Controls:
• Firm size
• Firm age
• Ownership
H1H2
H3a, H3b H4a, H4b
Figure 1.
Conceptual model
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central government to represent China in the Asia-Pacific Logistics Federation and the
International Federation of Purchasing and Supply Management. First, targeted firms were
phoned to obtain their agreement to participate in the research. Then a senior manager familiar
with the firm’s environmental practices was surveyed by e-mail. A total of 585 questionnaires
were emailed and a total of 165 completed questionnaires were collected, with a response rate of
28.2 percent. Table I illustrates the profiles of the responding firms.
3.2 Measures
The measures were adapted from well-established items in previous studies when possible.
First, an English version of the measures was developed by adapting items from previous
studies. An independent translator helped translate the measures into Chinese, which was
back-translated into English by another independent translator. The authors worked with
these translators to resolve several back-translation ambiguities and ensure the translation
accuracy. Second, the adapted items were subjected to a focus group discussion with several
senior managers of 3PL providers and logistics experts in China to enhance the face validity.
The items were then revised according to the focus group feedback. Third, a pilot study was
conducted with 35 3PL providers in China to validate and further refine the measures. The
final version of the measures is included in the Appendix 1 and briefly described as follows.
While several studies have identified green initiatives adopted by 3PL providers (e.g. Baz
and Laguir, 2017), few have developed a measure of green innovation of 3PL providers. As an
exception, Lin and Ho (2011) developed a measure of green practice adoption that focuses on the
energy-saving practices. However, our focus group discussion suggested such scales were not
sufficient to measure 3PL providers’ green innovations because green initiatives adopted by 3PL
Characteristics %
Ownership
State owned 26.1
Chinese private 42.4
Joint venture 11.5
Wholly foreign 20.0
Number of years operating
Less than 4 15.2
4~8 27.2
9~14 35.2
15~20 11.5
21or more 10.9
Number of full-time employees
Less than 100 38.8
100~499 20.6
500~999 13.9
1000~4999 13.9
5000 or more 12.8
Annual sales (million RMB yuan)
Less than 5 15.8
5~10 7.3
10~50 10.9
50~100 9.1
100~300 21.8
300~500 6.7
500 or more 28.4
Table I.
Characteristics of
respondents
3PL providers
in China
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providers that have been identified in the literature include not only energy-saving practices but
also pollution reduction practices, such as using recycled and reusable materials for packaging,
optimizing transportation plans to prevent pollution and among others. We thus adapted the
scales on green innovations of manufacturing from Chen et al. (2006) and those on the adoption
of energy-saving practices from Lin and Ho (2011) to measure green innovations of 3PL
providers. These items were discussed and approved by the experts in the focus group. Finally,
seven items were employed in this study. The informants indicated their level of agreement on a
seven-point Likert scale ranging from strongly disagree (1) to strongly agree (7).
Four items adapted from Zhu et al. (2008) and Lin and Ho (2011) were used to measure
customer pressure. Besides pressures based on customers’ environmental concerns ( from Lin
and Ho (2011)) and building the concept of green image ( from Zhu et al. (2008)), our focus
group participants agreed that customers pay more attention to environmental packaging
(when the package is provided by 3PL providers) because environmental packaging projects a
green image to end consumers. Respondents were asked to indicate their level of agreement on
a seven-point Likert scale ranging from strongly disagree (1) to strongly agree (7).
Considering our research context – Chinese 3PL providers – and focus – green
innovation – the flexibility- and control-orientation scales were adapted from Liu et al.
(2010). This measure has been validated in previous studies as appropriate for
China-based operations management research (Liu et al., 2010) and for environmental
management-related research (Dubey et al., 2017). However, one item of the
control-orientation measure (“Our organization is a very production-oriented place.
People are concerned with getting the job done”) included in Liu et al. (2010) was dropped
because our focus group discussion suggested that “production oriented” may lead to
ambiguity for 3PL providers, which are typically identified as service companies.
Consequently, four items were used to measure flexibility-orientation, while three were
used to measure control-orientation. These items were rated on a seven-point Likert scale,
ranging from strongly disagree (1) to strongly agree (7).
Four items adapted from Chu and Wang (2012) were used to measure financial
performance. Respondents were asked to compare their company’s financial performance to
that of major competitors. These subjective measures of financial performance were used
because most 3PL providers in China are not listed companies and archival data were
unavailable. The items were anchored with a seven-point Likert scale ranging from very
poor (1) to very good (7).
3.3 Measurement validation
A confirmatory factor analysis was conducted to assess the measurement model in terms
of reliability, convergent validity and discriminant validity. The measurement model
provides an acceptable fit to the data ( χ2(199)¼ 385.67; RMESA¼ 0.076; NFI¼ 0.94;
CFI¼ 0.97; SRMR¼ 0.056). For all research constructs, the values of Cronbach’s α and
composite reliabilities (see Table II) were higher than the suggested level of 0.70,
indicating adequate reliability. Table II shows that all factor loadings were greater than
0.70 and significant at the po0.01 level and that all AVE values (ranging from 0.637 to
0.783) are above the recommended value of 0.50, thus demonstrating adequate convergent
validity. All the correlations off the matrix diagonal are smaller than square roots of the
AVEs on the diagonal in Table III, indicating adequate discriminant validity.
3.4 Common method assessment
Following Podsakoff et al. (2003), two techniques were used to detect if common method
variance (CMV) was present in our study. First, Harmon’s single factor test was conducted
showing that one factor accounts for less than 30 percent of the covariance, again suggesting
that CMV is not a concern. Second, a method variance (MV) marker test was conducted.
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Item Loading t-valuea AVE CR Cronbach’s α
Customer pressure
CP1 0.847 13.086 0.689 0.898 0.894
CP2 0.867 13.571
CP3 0.884 14.004
CP4 0.710 10.129
Green logistics innovation
GI1 0.729 10.641 0.647 0.928 0.926
GI2 0.875 13.982
GI3 0.723 10.510
GI4 0.819 12.590
GI5 0.811 12.409
GI6 0.839 13.074
GI7 0.824 12.707
Performance
FP1 0.894 14.499 0.783 0.935 0.935
FP2 0.885 14.268
FP3 0.901 14.693
FP4 0.860 13.615
Flexibility orientation
FO1 0.719 10.279 0.645 0.878 0.873
FO2 0.819 12.384
FO3 0.890 14.111
FO4 0.775 11.420
Control orientation
CO1 0.778 11.185 0.637 0.840 0.838
CO2 0.839 12.421
CO3 0.776 11.139
Notes: CR, composite reliability; AVE, average variance extracted. aAll item loadings are significant at
po0.01 level.
Table II.
Measurement model
X1 X2 X3 X4 X5 X6 X7 X8 MV
Customer pressure (X1) 0.830 0.435 0.281 0.355 0.243 0.029 −0.103 0.008 0.040
Green logistics innovation (X2) 0.452 0.805 0.318 0.438 0.419 0.126 0.053 −0.051 0.048
Performance (X3) 0.304 0.339 0.885 0.411 0.271 0.143 0.071 0.138 0.000
Flexibility orientation (X4) 0.375 0.455 0.430 0.803 0.668 0.032 −0.071 −0.028 0.108
Control orientation (X5) 0.267 0.437 0.294 0.678 0.798 −0.008 −0.032 −0.008 0.124
Firm size (X6) 0.060 0.153 0.170 0.062 0.024 n/a 0.379 0.094 −0.178
Firm age (X7) −0.069 0.082 0.100 −0.037 0.000 0.398 n/a 0.077 −0.097
Ownership (X8) 0.039 −0.018 0.165 0.003 0.023 0.122 0.106 n/a −0.200
Method variable (MV) 0.070 0.078 0.031 0.135 0.151 −0.141 −0.063 −0.163 0.780
Mean 4.765 5.312 5.411 5.429 5.622 2.412 2.184 0.685 4.980
Standard deviation 1.439 1.188 1.157 1.112 0.958 1.440 0.771 0.466 1.413
Notes: n¼ 165. na, not applicable for single-item construct. Squared root of variance extracted is shown on
the diagonal of each matrix with italics. Inter-construct correlations are shown below the diagonal and above
the diagonal are the correlation adjusted for potential common method variance with the MV marker
technique. po0.05 (two tailed) for |r|W0.173
Table III.
Correlations
3PL providers
in China
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The three-item variable measuring respondents’ positive emotions was used as an MVmarker
to proxy for CMV, as it is theoretically unrelated to other research variables in our analysis.
Construct correlations were adjusted by the lowest positive correlation (r¼ 0.031) between the
MV marker and other variables. As shown in Table III, no significant correlations were
changed after this adjustment (see Table III), providing further evidence that the results of this
study were not unduly affected by CMV.
3.5 Analysis and results
Hypotheses were tested using moderated regression analysis (see Table IV). From the
collinearity statistics output, the maximum variance inflation factor (VIF) was 2.207, which is
less than 10, suggesting that multicollinearity did not affect the regression results adversely.
As indicated by the path coefficients in model 2 in Table IV, customer pressure
significantly influenced green innovation ( β¼ 0.375; po0.01), providing support forH1. As
shown in model 6, green innovation significantly affected financial performance ( β¼ 0.318;
po0.01), suggesting support for H2.
Regarding the moderating effects of organizational culture, as shown in model 4, flexibility
orientation ( β¼ 0.204; po0.01) positively and control orientation ( β¼−0.229; po0.01)
negatively moderated the relationship between customer pressure and green innovation,
indicating support for H3a and H3b. These are also supported by the significant ΔR2
(ΔF¼ 6.161; po0.01). Model 8 shows that flexibility orientation ( β¼ 0.340; po0.01)
positively and control orientation ( β¼−0.239; po0.01) negatively moderates the effect of
Dependent variable Green logistics innovation Performance
Model 1 2 3 4 5 6 7 8
Controls
Intercept 4.993** 3.156** 1.050* 1.133* 4.968** 3.211** 2.094** 2.148**
Firm size 0.120 0.083 0.075 0.117* 0.113 0.075 0.066 0.085
Firm age 0.044 0.123 0.125 0.063 0.043 0.029 0.076 0.070
Ownership −0.099 −0.144 −0.144 −0.149 0.360 0.392* 0.379* 0.437**
Main effects
Customer pressure (CP) 0.375** 0.271** 0.288**
Green logistics
innovation (GI) 0.318** 0.168* 0.186*
Moderators
Flexibility
orientation (FO) 0.185 0.266** 0.390** 0.496**
Control
orientation (CO) 0.287** 0.179 −0.050 −0.207
Moderating effects
CP × FO 0.204**
CP × CO −0.229**
GI × FO 0.340**
GI × CP −0.239**
R2 0.025 0.228 0.350 0.397 0.051 0.154 0.252 0.335
F 1.396 11.829** 14.165** 12.858** 2.864* 7.306** 8.859** 9.802**
ΔR2 0.203 0.122 0.048 0.104 0.097 0.083
ΔF 42.060** 14.767** 6.161** 16.189** 19.637** 10.272** 9.704**
VIFmax 1.197 1.208 2.016 2.136 1.097 1.219 1.984 2.207
Notes: *,**Significant at 0.05 and 0.01 levels, respectively
Table IV.
Moderated regression
estimations
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green innovation on financial performance, suggesting support for H4a and H4b. The
significant ΔR2 (ΔF¼ 9.704; po0.01) also suggests the significance of the moderating effects.
The controls are shown in models 1–5. We found no significant effects on green
innovation and financial performance. Ownership was found to affect financial performance
( β¼ 0.360; p¼ 0.06), but only marginally. This may suggest that foreign 3PL providers
operating in China may have poorer financial performance when compared to their domestic
Chinese counterparts, as most foreign operators have only just begun to run their business
in China following the deregulation of Chinese logistics markets at the end of 2005; such
firms may still be suffering from their initial investment costs.
4. Discussion and implications
4.1 Major findings
First, our results provide strong support for our hypothesis that customer pressure is an
important force driving Chinese 3PL providers’ green innovation practices. While consistent
with previous studies on sustainability and/or green innovation in the manufacturing sector
(e.g. Huang et al., 2016), this finding contradicts Lin and Ho’s (2011) results, in which the
effect of customer pressure on green practice adoption was found not to have been
significant. It may be that 3PL customers in China have only just begun to become
environmentally conscious in their business standards in recent years. As explained by Lin
and Ho (2011), 3PL customers (e.g. shippers) were traditionally more concerned with
delivery efficiency than environmental performance. However, in recent years, with the
development of green/sustainable supply chain management, shippers are increasingly
required to adopt green practices by their end customers (Berg and Langen, 2016). As the
findings from previous case studies have suggested (Baz and Laguir, 2017), customers tend
to be a driving force for the adoption of green initiatives by 3PL providers when they have a
high level of environmental awareness, but tend to be a barrier when lacking environmental
awareness. The significant effect of customer pressure on green innovation found in this
study is consistent with the fact that 3PL customers in China tend to have a higher level of
environmental awareness now, likely as a result of Chinese industrial upgrading. In this
case, the lack of significance in Lin and Ho’s (2011) research simply reflects that customers
were not overly concerned with environmental issues at the time their study was conducted.
Our findings also confirm the exploratory results of several previous studies, which
identified customer preference as an important driver of green initiatives in 3PL (Baz and
Laguir, 2017; Rossi et al., 2013).
Second, our results suggest that green innovation has a positive effect on financial
performance. This finding is consistent with previous studies (e.g. Chiou et al., 2011) in that
green innovation contributes to competitive advantage and improves performance outcomes.
It also confirms findings in the logistics service innovation literature (e.g. Busse, 2010) in that
3PL providers obtain competitive advantages through innovation. While most 3PL providers
in China are not heavily invested in green practices (Chu et al., 2018), those who are may
already be enjoying the advantages of green differentiation and reputation immediately.
Third, organizational culture indeed plays an essential role in moderating how green
innovation is developed and how it affects business performance. Our results indicate that
the flexibility-orientation strengthens the effect of customer pressure on 3PL providers’
green innovation practices and amplifies the contributive effect of green innovations on
financial performance. This suggests that flexibility-oriented organizational culture is
helpful for 3PL providers when undertaking green innovation as a response to customers’
environmental concerns and that they may benefit more from green innovations than their
control-oriented counterparts. The most likely explanation for these findings lies in the fit
between innovation and flexibility-oriented culture, as the flexibility-orientation favors
market responsiveness (Wei et al., 2014) and distinctiveness (Liu et al., 2010).
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In contrast, our results show that control orientation weakens the effect of customer
pressure on green innovation and the effectiveness of green innovation in improving
performance. This indicates that control-oriented 3PL providers may be less prone to
implement green innovation practices in response to customers’ environmental concerns. It
is possible that these findings derive from the fact that control-oriented 3PL providers prefer
stability and are thus risk-averse. Risk aversion reduces the motivation to develop
innovative green practices and instead prompts firms to focus their energy on existing
customers, thereby restraining the potential gain from innovative green services.
In addition, our results indicate no significant influences of control variables ( firm size, age
and ownership) on green innovation and financial performance. It suggests that firm
characteristics in terms of size, age, ownership may be not the important determinants that
affect 3PL providers’ performance and decisions on green innovation. This is consistent with
previous studies (e.g. Chu et al., 2018; Lai et al., 2013). Although larger firms have more resources
to achieve superior performance and can invest more in green innovation (Lin and Ho, 2011),
nowadays customer’s ever-increasing personalized requirements make customer focus more
important for 3PL providers’ successes in terms of both performance and innovations (Lam and
Dai, 2015). Therefore, 3PL providers need to take green innovations to respond to customer
pressures in terms of environmental concerns no matter their size, age or ownership.
4.2 Theoretical implications
The current research contributes to the literature in several ways. First, our study contributes to
the 3PL and green innovation literature by examining the green innovation practices of 3PL
providers in China. As Lam and Dai (2015, p. 314) have noted, “there is limited literature about
3PL providers’ environmental sustainability issues.” Our study responds to this call by
providing a better understanding of Chinese 3PL providers’ green innovation practices. Because
companies across industries may respond differently to external environmental pressures (Lin
and Ho, 2011), our findings contribute to 3PL industry-specific research on environmental
practices. Specifically, while previous exploratory studies identified customer pressure as a
driver of green initiatives of 3PL providers (Baz and Laguir, 2017; Evangelista et al., 2017), our
findings provide evidence to confirm the effect of customer pressure on green innovation. More
importantly, we address inconsistencies in the r1esearch on this relationship. Our findings
extend previous studies, providing an examination of the role of organizational culture in
implementing green innovation as a potential explanation for the inconsistencies. In addition,
while previous exploratory studies suggest that adopting green innovations may help 3PL
providers outperform their peers that did not implement such practices (Bask et al., 2018), our
findings provide empirical evidence confirming the contributive effect of green innovations on
financial performance. Our findings also enrich the green innovation literature by showing the
moderating effect of organizational culture on such a contributive effect. These findings provide
new insights for 3PL providers’ diverse rationales for undertaking green innovations.
Second, our study contributes to the literature on the stakeholder theory and institutional
theory by applying these theories to examine the influence of customer’s environmental
concerns on green innovations in the 3PL context. Our findings provide new evidence to
support the findings in the stakeholder theory related environmental literature (e.g. Huang
et al., 2016; Sarkis et al., 2010), in which customer pressure (as a type of stakeholder pressures)
push firms to adopt green practices. More importantly, our findings further suggest that 3PL
providers may have heterogenous responses (depending on their organizational culture) in
taking green innovations in response to customer environmental concerns, further enriching
the stakeholder theory literature. Our findings also confirm the logic of the institutional theory
that firms’ actions (3PL providers’ undertaking green innovation in the present study) are
affected by external institutional pressures (customer pressure in terms of environmental
requirements in our study). In addition, our findings reveal that the heterogeneity of 3PL
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providers’ responses to customer pressures might be due to contingent effects of
organizational culture. This explanation overcomes the limitation of the institutional theory in
explaining heterogeneous responses within the same institutional field (Dubey et al., 2017),
contributing to the institutional theory related literature.
It is noteworthy that, despite both the stakeholder theory and institutional theory
provide a theoretical lens for the customer environmental pressures’ influence on green
innovations, their sources of pressures are different. While the former emphasizes customer
pressures from their concerns on interests affected by the environmental externalities, the
latter focuses on pressures to conform to customers’ environmental value and standards of
conduct (such as ISO14001) (Sarkis et al., 2010). In the present study, we focused on
aggregated customer pressures and did not distinguish these two sources of customer
pressures. Future research may examine the separated effect of such two types of customer
pressures on green innovations, which may help explain the inconsistency in the literature.
Third, our study contributes to the research on organizational culture. As several studies
show, organizational culture affects firms’ innovations (Khazanchi et al., 2007). Our findings shed
new light on the role of organizational culture in green innovation. Extending from the direct role
of organizational culture in promoting innovation (Hartnell et al., 2011), our findings suggest the
contingent role of organizational culture and thus contribute to operations management research
on the fit of practices within different organizational cultures (Dubey et al., 2017). Beyond the
influence of such fit on performance (which is the focus of previous studies (Marshall et al., 2016)),
our findings further confirm the contingent effect of organizational culture on 3PL providers’
innovation responses to customer pressures. While Liu et al. (2010) also examined the interaction
effect of institutional pressures and organizational culture on innovation adoption, this study
extends it to the context of green innovation and the 3PL industry.
4.3 Managerial implications
Our findings provide useful insights for 3PL providers adopting green innovations. Given
the increasing level of environmental awareness, 3PL providers should develop innovative
green practices, such as adopting tour optimizations, providing environmentally friendly
packaging, or using clean technologies and recyclable materials, among other steps. Our
findings suggest that through green innovation, 3PL firms can respond to customers’
environmental concerns actively and rapidly, thereby achieving superior performance.
In doing so, they can work toward securing a corporate image and reputation as
environmentally aware, which can later be amplified through marketing and advertising.
However, 3PL managers should also maintain caution before investing in green
innovation practices. Our findings suggest that organizational culture moderates the
effectiveness of green innovation on firm performance. For an established 3PL provider
with flexibility-oriented organizational culture, managers should pursue green innovation
proactively and quickly by leveraging employees’ autonomy and creativity. By contrast,
managers at 3PL providers with control-oriented organizational cultures should take steps
toward becoming more flexible, as the control-orientation may limit their ability to capitalize
on green innovation. For example, these firms should afford their employees much greater
autonomy and design (or re-design) their operations, procedures, and regulations to be more
flexible, thereby better enabling the diffusion of green innovation practices and reducing the
influence of control culture. Managers at new 3PL providers, whose culture is still emerging,
should be encouraged to establish a flexibility-oriented culture if they want to engage in
green practices and achieve competitive advantages.
Our findings also provide useful insights for 3PL customers. To pursue green logistics
services, 3PL customers should feel confident in exerting pressure on 3PL firms by including
environmental performance as an important criterion for evaluation and manifesting
specialized environmental requirements. According to our findings, such pressures can
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trigger 3PL providers to adopt green practices and provide green services. This is particularly
important for Chinese 3PL customers as most Chinese 3PL providers may not invest heavily
in green practices. Moreover, while organizational culture may affect the response of 3PL
providers to customer environmental pressures, 3PL customers who value sustainability may
take organizational culture into account when selecting 3PL providers and those with
flexibility-oriented cultures are better suited to implement innovative practices.
5. Limitations
Although this paper contributes to the theory and practice of green innovation in 3PL, it has
several limitations that provide opportunities for future research. First, this study only
investigates the effect of customer pressure on green innovations. Previous studies identified
several drivers of and barriers to the adoption of green initiatives by 3PL providers, including
corporate morality (Lieb and Lieb, 2010), customer pressures, government regulations
(Evangelista et al., 2017; Rossi et al., 2013), the support of management and employees
(Baz and Laguir, 2017; Evangelista et al., 2017), and the lack of resources, qualified personnel
and customers’ environmental awareness (Baz and Laguir, 2017). Similarly, future studies
could test the effects of other determinants on green innovation and explore the interplay of
such drivers and barriers in affecting green innovation.
Second, this study only examines the contingent effect of organizational culture and thus
cannot fully resolve inconsistencies in the relationship between customer pressure and green
innovation. Because the effect of customer pressure on green innovations can be influenced by
other factors, such as environmental conditions (e.g. market uncertainty and technology
turbulence), organizational structure and firms’ learning capability, future research could
examine how such conditions influence the heterogeneous responses of 3PL providers to
customers’ environmental pressure, thereby helping to resolve or explain the inconsistency.
Third, the demographics of our sample limit the generalizability of our findings. To
avoid the noise caused by countries and firm size, future studies may include more large
firms and 3PL providers from different countries.
Fourth, while the present study investigates organizational culture, national cultural
differences were not included. It would be interesting for future research to examine how the
Chinese context differs from countries in America and Europe regarding both
organizational and national culture.
Fifth, because the study was based on survey data, subjective measures may suffer from
method bias, such as item ambiguity and social desirability. Causality cannot be fully
established due to the cross-sectional research design. It may be beneficial for future work to
use archival, longitudinal or panel data.
Sixth, while firms in different industries may react differently to environmental concerns
(Lin and Ho, 2011), future studies should compare across industries.
6. Conclusions
The present study developed and tested an integrative framework for explaining 3PL providers’
green innovation in China. This framework incorporated the contingent effect of organizational
culture to help explain the inconsistency of the relationship between customer pressure and
green innovation in the literature. Our model also better explains 3PL providers’ heterogeneous
responses to customer environmental pressure and whether this improves financial performance.
Our empirical results suggest that customer pressure is an important enabler of
green innovation, which, in turn, significantly improves financial performance. Having a
flexibility-oriented organizational culture strengthens both the effect of customer pressure on
green innovation and the benefits that firms can accrue due to this innovation. By contrast,
control-oriented culture may delimit 3PL providers’ ability to respond to customer environmental
pressures and effectively leverage innovative green services for performance improvement.
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Appendix
Corresponding author
Fujun Lai can be contacted at: fujun.lai@usm.edu
Customer pressure
CP1 The company feels the pressure of customers’ environmental concerns
CP2 The company feels the pressure of building a green reputation
CP3 The company feels the pressure of environmental packaging from customers
CP4 If the company does not meet the environmental requirements of customers, they will terminate
the contracts
Green innovation
GI1 The company has started to use environmentally friendly material recently
GI2 The company improves and designs environmentally friendly packaging for customers’ products
GI3 The company has started to use reusable or recyclable packaging
GI4 The company has started to make efforts to reduce energy (such as electricity and oil) consumption
GI5 The company has started to use clean technologies to prevent pollution
GI6 The firm has started to optimize the transportation routines to reduce pollution
GI7 The firm improves logistics processes to provide green logistics services
Financial performance
FP1 Growth of profit in the past two years
FP2 Growth of return on assets in the past two years
FP3 Growth of return of sales in the past two years
FP4 Growth of sales in the past two years
Flexibility orientation
FO1 The glue that holds our organization together is loyalty and tradition. Commitment is high
FO2 Our organization is very dynamic and entrepreneurial place. People are willing to stick their necks out
and take risks
FO3 The glue that holds our organization together is commitment to innovation and development. There is
an emphasis on being first with products and services
FO4 Our organization emphasizes growth through developing new ideas. Generating new products or
services is important
Control orientation
CO1 The glue that holds our organization together is formal rules and policies. Following rules is important
CO2 Our organization emphasizes permanence and stability. Efficiency is important
CO3 Our organization emphasizes outcomes and achievement. Accomplishing goals is important
Table AI.
Measurement scales
For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com
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